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Abstract 

To study the effects of varying levels of dietary energy and crude protein on performance of layer-type 

cockerels, present study was undertaken. Experiment was carried out on a total number of 216 day-old 

layer-type cockerels up to 12th weeks of age. Total nine treatments rations (T1 to T9) were formulated 

with varying levels of metabolizable energy (ME) and crude protein (CP). T1 ration contained 2800 

Kcal ME/Kg and 20% CP; T2 ration contained 3000 Kcal ME/Kg and 20% CP; T3 ration contained 

3200 Kcal ME/Kg and 20% CP; T4 ration contained 2800 Kcal ME/Kg and 22% CP; T5 ration 

contained 3000 Kcal ME/Kg and 22% CP; T6 ration contained 3200 Kcal ME/Kg and 22% CP; T7 

ration contained 2800 Kcal ME/Kg and 24% CP; T8 ration contained 3000Kcal ME/Kg and 24% CP as 

well as T9 ration contained 3200 Kcal ME/Kg and 24% CP. Highest mean body weight was observed in 

at 12th week of age. Highest mean body weight gain was observed in birds fed diet with T1 ration. 

Highest mean Feed Consumption was observed in birds fed diet with T1 ration. Improved Feed 

Conversion Ratio Observed in T4 Ration. 

 
Keywords: Layer-type cockerels, dietary energy, crude protein, body weight gain, feed consumption, 

feed conversion ratio 

 

Introduction 

The experiment was conducted at Poultry Research Station, College of Veterinary Science & 

Animal Husbandry, Kamdhenu University, Anand, Gujarat. To study effects of varying 

levels of dietary energy and crude protein on juvenile growth performance and feed 

efficiency of layer-type cockerel. To study effects of varying levels of dietary energy and 

crude protein on Return Over Feed Cost of layer-type cockerel. A total of 230 day old male 

chicks (BV 300). The duration of experiment was 12 weeks (18 February 2022 to 13 May 

2022) and was designed to study effects of varying levels of dietary energy and crude protein 

on performance of layer-type cockerels. A total number of 216 day-old layer-type cockerels, 

from a single hatch were used for the experiment. On arrival, day-old chicks were wing 

banded, weighed individually and distributed randomly to nine treatments. Each treatment 

group consisted of four replicates with six chicks in each. Feed was offered on a replicate 

basis. The chicks were brooded and reared up to 12 weeks of age using standard management 

practices. Total nine treatments rations (T1 to T9) were formulated with varying levels of 

metabolizable energy (ME) and crude protein (CP). T1 rations contained 2800 Kcal ME/Kg 

and 20% CP; T2 rations contained 3000 Kcal ME/Kg and 20% CP; T3 rations contained 3200 

Kcal ME/Kg and 20% CP; T4 rations contained 2800 Kcal ME/Kg and 22% CP; T5 rations 

contained 3000 Kcal ME/Kg and 22% CP; T6 rations contained 3200 Kcal ME/Kg and 22% 

CP; T7 rations contained 2800 Kcal ME/Kg and 24% CP; T8 rations contained 3000Kcal 

ME/Kg and 24% CP as well as T9 rations contained 3200 Kcal ME/Kg and 24% CP, 

respectively. 

 

Materials and Methods 

The birds were offered weighed quantity of feed daily according to their requirement and 

keeping in mind that the birds had access to sufficient feed at all times. The feed offered 

every time was weighed and recorded with all precautions to keep the wastage of feed at 

minimum level. Weighed quantity of different treatment diets were offered to chicks 

replicate wise during entire experimental period. 
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On first day, feed was offered to chicks by sprinkling on 

papers and in plastic trays. From second day onwards, feed 

was offered in feeders only. Frequent stirring and mixing of 

feed in the feeder was done. Clean, fresh, wholesome 

drinking water was made available to all experimental birds 

ad libitum throughout the experimental period. Rice husk 

was used as litter material. It was spread evenly on the floor 

and was stirred occasionally to keep it dry. Strict biosecurity 

measures and standard medication programme were 

adopted. The birds were protected against various diseases 

by following vaccination schedule. Weekly body weight (g) 

was recorded at day-old (BW0), 1st (BW1), 2nd (BW2), 3rd 

(BW3), 4th (BW4), 5th (BW5), 6th (BW6), 7th (BW7), 8th 

(BW8), 9th (BW9), 10th (BW10), 11th (BW11) and 12th 

(BW12) week of age. Weekly body weight gain (g) was 

calculated as BWG0-1, BWG1-2, BWG2-3, BWG3-4, 

BWG4-5, BWG5-6, BWG6-7, BWG7-8, BWG8-9, BWG9-

10, BWG10-11 and BWG11-12. The feed consumption was 

calculated by subtracting the feed left over from the total 

feed offered during the period of seven days. Feed 

consumption of 1st (FC1), 2nd (FC2), 3rd (FC3), 4th (FC4), 5th 

(FC5), 6th (FC6), 7th (FC7), 8th (FC8), 9th (FC9), 10th 

(FC10), 11th (FC11) and 12th (FC12) week was calculated. 

Feed consumption up to 4thweek of age (TFC0-4), from 5th 

to 8th week of age (TFC5-8), from 9th to 12th week of age 

(TFC9-12) and up to 12th week of age (TFC0-12) was 

calculated. Feed conversion ratio (FCR) is the amount of 

feed consumed to produce one kilogram of live body weight 

and is an important tool to measure the feed conversion 

efficiency of birds. Total feed consumption and total body 

weight for each week were worked out replicate-wise for 

each treatment separately. Livability was calculated by 

recording mortality that occurs up to 12th week of age. 

Return Over Feed Cost (ROFC) of each treatment group 

was calculated after the end of the experiment. Cost of each 

treatment group was calculated and it was taken into 

consideration while calculating Return Over Feed Cost 

(ROFC). The data were analyzed using Completely 

Randomized Design as per Snedecor and Cochran (1994). 

Means of replicates under each treatment were considered 

for analysis. 

 

Results and Discussion 

The mean body weight (g) of birds at day old, 2nd, 3rd, 4th, 

5th, 6th, 9th, 10th, 11th and 12th week of age did not differ 

significantly among treatment rations. At the 1st week of 

age, the mean body weight (g) of birds fed with T1, T2, T3, 

T4, T5, T6, T7, T8 and T9 rations was found to be 58.71 

±1.94, 64.43±0.48, 67.63±2.59, 63.21±0.74, 67.17±2.13, 

63.42±0.74, 65.96±1.51, 65.79±1.79 and 66.46±1.90, 

respectively. The mean body weight of birds at 1st week of 

age fed diet with T2, T3, T5, T7, T8 and T9 rations was 

significantly (p<0.05) higher than birds fed with T1 ration. 

Highest mean body weight at 1st week of age was observed 

in birds fed diet with T3 ration followed by T5, T9, T7, T8, T2, 

T6, T4 and T1 rations. The mean body weight (g) of birds at 

7th week of age fed with T1, T2, T3, T4, T5, T6, T7, T8 and T9 

rations was found to be 489.63±21.44, 453.50±23.67, 

452.30±20.21, 506.73±9.03, 508.40±6.52, 415.10±22.60, 

510.48±10.42, 455.25±24.18 and 447.58±15.69, 

respectively. 

The mean body weight of birds at 7th week of age fed diet 

with T7 and T5 rations was significantly (p<0.05) higher 

than birds fed with T2, T3, T6, T8 and T9 rations. Highest 

mean body weight at 7th week of age was observed in birds 

fed diet with T7 ration followed by T5, T4, T1, T8, T2, T3, and 

T9 and T6 rations. The mean body weight (g) of birds at 8th 

week of age fed with T1, T2, T3, T4, T5, T6, T7, T8 and T9 

rations was found to be 618.85±20.93, 568.20±30.55, 

571.88±20.43, 626.15±5.27, 607.60±6.77, 524.70±26.86, 

630.68±9.91, 574.48±28.21 and 570.88±21.39, respectively. 

The mean body weight of birds at 8th week of age fed diet 

with T7 ration was significantly (p<0.05) higher than birds 

fed with T6 ration. Highest mean body weight at 8th week of 

age was observed in birds fed diet with T7 ration followed 

by T4, T1, T5, T8, T3, T9, T2 and T6 rations. At 12th week of 

age, the mean body weight (g) of birds fed diet with T1, T2, 

T3, T4, T5, T6, T7, T8 and T9 rations was found to be 

903.08±21.83, 

856.83±26.05, 862.30±20.28, 880.78±14.27, 838.60±13.07, 

809.00±32.42, 863.90±19.78, 860.83±26.88 and 

869.28±30.37, respectively. There were no significant 

differences in BW12 among all the treatment rations. 

However, highest mean body weight at 12th week of age was 

observed in birds fed diet with T1 ration followed by T4, T9, 

T3, T7, T2, T8, T5 and T6 rations. 

The weekly body weight gain (g), i.e., BWG1-2, BWG3-4, 

BWG4-5, BWG5-6, BWG7-8, BWG8-9, BWG10-11, 

BWG11-12 and overall experimental period (BWG0-12) of 

age did not differ significantly among treatment rations. The 

mean body weight gain (g) of birds during the whole 

experimental period (0-12 week of age) fed diet with T1, T2, 

T3, T4, T5, T6, T7, T8 and T9 rations was found to be 

955.30±17.81, 905.70±29.88, 908.53±31.76, 927.65±18.52, 

884.00±19.12, 855.44±28.35, 906.18±24.66, 901.59±24.55 

and 916.54±26.56, respectively. There were no significant 

differences in BWG0-12 among all the treatment rations. 

However, highest mean body weight gain (BWG0-12) was 

observed in birds fed diet with T1 ration followed by T4, T9, 

T3, T7, T2, T8, T5 and T6 rations. 

The mean feed consumption (g/bird) of birds at day FC2, 

FC5, FC6, FC7, FC8, FC9, FC10, FC0-4, FC5-8 and overall 

experimental period (FC0-12) of age did not differ 

significantly among treatment rations. At 0-12 week of age, 

the mean feed consumption of birds fed diet with T1, T2, T3, 

T4, T5, T6, T7, T8 and T9 rations was found to be 

2887.65±108.4, 2896.88±135.05, 2962.83±132.88, 

2995.50±137.11, 2718.04±217.50, 2813.40±162.25, 

2988.00±170.95, 2945.46±146.09 and 2914.76±90.42, 

respectively. The mean total feed consumption of birds at 0-

12 week of age fed diet with different treatment rations did 

not differ significantly among each other. However, highest 

total feed consumption at 0-12 week of age was observed in 

birds fed diet with T4 ration followed by T7, T9, T3, T2, T8, 

T1, T6 and T5 rations. 

The feed conversion ratio calculated at the end of each week 

i.e., FCR0-1, FCR0-2, FCR0-3, FCR0-4, FCR0-5, FCR0-6, 

FCR0-7, FCR0-8, FCR0-9, FCR0-10, FCR0-11 and FCR0-

12, respectively. 

The feed conversion ratio of birds up to 12th week of age fed 

diet with T1, T2, T3, T4, T5, T6, T7, T8 and T9 rations was 

found to be 2.90±0.12, 3.07±0.11, 3.13±0.13, 3.09±0.03, 

2.95±0.17, 3.14±0.03, 3.15±0.05, 3.12±0.09 and 3.05±0.08 

respectively. The mean feed conversion ratio of birds 

(FCR0-12) fed diet with different rations did not differ 

significantly among treatment rations. However, improved 

feed conversion ratio (FCR0-12) was observed in T1 

followed by T5, T9, T2, T4, T8, T3, T6 and T7 rations. 
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Livability (%) of birds fed diet with T1, T2, T3, T4, T5, T6, 

T7, T8 and T9 rations was found to be 100, 100, 100, 100, 

100, 100, 96.43, 100 and 100, respectively. During 4th week, 

one bird was died due to heat stress. 

ROFC (Rs./bird) for birds fed diet with T1, T2, T3, T4, T5, T6, 

T7, T8 and T9 rations was found to be-66.05,-78.13,-90.35,-

81.23,-82.23,-99.26,-98.89,-108.82 and-118.13, 

respectively. Income from selling of birds (Rs./bird) for 

birds fed diet with T1, T2, T3, T4, T5, T6, T7, T8 and T9, 

rations was found to be 44.83, 42.54, 42.70, 43.58, 41.62, 

40.33, 42.64, 42.39 and 43.08, respectively. The highest 

income from selling of birds (Rs./bird) was in the birds fed 

diet with T1 ration followed by T4, T9, T3, T7, T2, T8, T5 and 

T6 rations. 

 
Table 1: Experimental Diets (Treatment Details) 

 

 Cockerel mash (0-12 week) 

 T1 T2 T3 T4 T5 T6 T7 T8 T9 

ME (Kcal/Kg) 2800 3000 3200 2800 3000 3200 2800 3000 3200 

CP (%) 20.00 20.00 20.00 22.00 22.00 22.00 24.00 24.00 24.00 

No. of replication 4 4 4 4 4 4 4 4 4 

No. of birds/replication 6 6 6 6 6 6 6 6 6 

Total no. of birds/treatment 24 24 24 24 24 24 24 24 24 

Grand total of birds 216 

 
Table 2: Proportion of feed ingredients used for preparation of cockerel mash 

 

Sr. 

No. 
Ingredients 

Cockerel mash (0-12 weeks) 

T1 T2 T3 T4 T5 T6 T7 T8 T9 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

Qunt./100 

kg 

1 Maize 55.230 65.146 59.990 53.220 58.640 53.492 51.210 52.133 46.980 

2 Soyabean DOC 27.740 30.290 31.190 33.740 35.800 36.690 39.750 41.310 42.210 

3 Deoiled Rice Bran 13.150 0.000 0.000 9.228 0.000 0.000 5.299 0.000 0.000 

4 Limestone powder 1.279 1.205 1.200 1.242 1.186 1.182 1.202 1.169 1.160 

5 Vegetable oil 0.000 0.615 4.873 0.000 1.703 5.962 0.000 2.790 7.049 

6 DCP 1.648 1.764 1.763 1.633 1.714 1.713 1.618 1.664 1.663 

7 Vitamin premix 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 

8 Trace minerals 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 

9 Choline Cl (60%) 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 

10 DL-Methionine 0.101 0.107 0.110 0.079 0.084 0.087 0.057 0.061 0.064 

11 L-Lysine 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

12 Enzymes 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 

13 Phytase 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

14 Salt 0.237 0.258 0.259 0.243 0.258 0.259 0.249 0.258 0.259 

15 Soda bicarbonate 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 

16 Liver tonic 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 

17 Immunomodulators 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 

18 Toxin Binder 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 

19 Probiotic 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 

20 Diclazuril 25% 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

  
Table 3: Return Over Feed Cost (Rs./bird) 

 

Particulars 
Treatments 

T1 T2 T3 T4 T5 T6 T7 T8 T9 

Feed consumption (Kg) 2.888 2.897 2.963 2.996 2.718 2.813 2.988 2.945 2.915 

Cost of feed (Rs./Kg.) 38.40 41.66 44.91 41.67 45.65 49.62 47.37 51.34 55.31 

Average body weight (g) 996.30 945.47 948.92 968.575 924.90 896.25 947.57 942.05 957.35 

Cost of feed consumed (Rs./bird) 110.88 120.68 133.06 124.82 124.07 139.60 141.54 151.21 161.21 

Income from selling of birds (Rs./bird) (@ 45 Rs./Kg. body weight) 44.83 42.54 42.70 43.58 41.62 40.33 42.64 42.39 43.08 

ROFC (Rs./bird) -66.05 -78.13 -90.35 -81.23 -82.23 -99.26 -98.89 -108.82 -118.13 
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Fig 1: Mean body weight (BW12) of cockerels under different treatments 

 

 
 

Fig 2: Mean body weight gain (BWG0-12) of cockerels under different treatments 

 

 
 

Fig 3: Mean Total feed consumption (FC0-12) of cockerels under different treatments 

 

 
 

Fig 4: Mean Feed Conversion Ratio (FCR0-12) of cockerels under different treatments 

https://www.biochemjournal.com/


 

~ 5 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   
 
Acknowledgement 

Should you find a wise critic to point out your faults, follow 

him as you would be guided to a hidden treasure. The 

greatest gift to give a person is enlightenment. I shall ever, 

remain indebted to all those learned souls, who enlightened 

me with the touch of their knowledge. I take this 

opportunity to express my heartfelt gratitude to all of 

them.Firstly, I would like to express my sincere gratitude to 

my Major Advisor, Dr. A. B. Patel, Assistant Research 

Scientist, Poultry Research Station, Anand for his patient 

and motivating guidance with constructive criticism and 

persistent encouragement, throughout the course of my 

study and research work.I am also thankful to my Minor 

Advisor, Dr. B. R. Devalia, Assistant Research Scientist, 

Animal Nutrition Research Station, Anand and all the 

members of my advisory committee, Dr. F. P. Savaliya, 

Principal Scientist & Head, Poultry Research Station, Anand 

and Dr. R. M. Rajpura, Assistant Professor, Department of 

Animal Science, Anand for their constant support.I also 

express my sincere thanks to Dr. M. N. Brahmbhatt, Dean, 

College of Veterinary Science & Animal Husbandry, 

Kamdhenu University, Anand for providing me all the 

necessary facilities during the research work.I also thank Dr. 

R. K. Mishra, Professor, Poultry Research Station, Anand 

and I also thank Dr. N. J. Bhagora, Assistant Research 

Scientist, Poultry Research Station, Anand for always 

lending a helping hand. 

 

Conclusion 

Layer-type cockerels fed diet T1 containing 20% crude 

protein and 2800 kcal metabolizable energy/kg showed 

comparatively higher body weight, body weight gain, 

improved feed conversion ratio, lowest feed cost per bird, 

and highest income from bird sales up to 12 weeks of age, 

although differences among dietary treatments were not 

statistically significant. The lowest feed consumption was 

recorded in birds fed diet T5 (22% crude protein and 3000 

kcal metabolizable energy/kg), with no significant variation 

among treatments. Livability remained high across all 

treatments, ranging from 96.43% to 100%, indicating good 

health and management. Despite these performance 

parameters, Return Over Feed Cost (ROFC) was negative 

for all diets due to high feed costs and low market price of 

cockerels under the intensive deep-litter system. Thus, 

rearing layer-type cockerels under the present experimental 

conditions was not economically viable. Future studies 

should evaluate these parameters under backyard or low-

input production systems to better assess economic 

feasibility. 
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